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the equator the rays fall vertically, and hence cover the smallest pos-
sible space, while toward the poles they fall aslant and in this particular
latitude are spread over an area twice as large as at the equator. Since
the amount of heat is the same in both cases, a square mile, for instance,
must receive twice as much heat at the equator as a square mile in the
other position. This simple illustration shows that the sun gives most heat
where its rays are vertical and least where they are most slanting.
The upper globe in A42 shows the conditions at the June solstice.
Since the sun's rays are then vertical at the Tropic of Cancer, the sun rides
high in the heavens in the United States, and a given amount o£ light
and heat is concentrated in a relatively small area. In our winter, on the
contrary, the sun is vertical at the Tropic of Capricorn, 47° south of the
summer position, as the lower globe shows. Therefore, in all parts of
the United States the light falls at a considerable slant, a given quantity
is spread over a larger area than in summer, and the heating effect is less.
(4) The Varying Distance of the Earth from the Sun. The effects of
these three causes of differences between summer and winter are slightly
modified by the varying distance of the earth from the sun. In January the
earth is about 3,000,000 miles nearer the sun than in July—91,342,000 miles
instead of 94,452,000. Hence this period is called perihelion, which means
"near the sun," while July is called aphelion, or "far from the sun." These
conditions make the winters in the northern hemisphere slightly warmer
than they would otherwise be, and the summers correspondingly cooler.
In the southern hemisphere, on the other hand, the seasons instead of
being tempered are made slightly more extreme. In that hemisphere
the earth's varying distance from the sun causes the winter^ to be a litde
colder and the summers warmer than they would be otherwise.
Responses to the Seasons
Plants and Animals. In the whole realm of nature few conditions of
environment equal the seasons in their effect upon life. One of the most
obvious results is the revival of vegetation in the spring and its return to
a barren state of dormancy in winter. It is hard to realize the marvelous
quality of this change until one lives where there is almost complete
uniformity at all seasons as in dry deserts, polar regions, high mountains,
and damp tropical forests. Equally marvelous and almost more im-
portant is the effect of the seasons upon the production of seeds, fruits,
tubers, and practically all the deviceFby which plants store up either food
or water. Without these storage organs man and many animals, ranging
from the bear and squirrel to birds, insects, and worms, would be unable
to find food.

